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Table 1. Feed formulation and proximate composition of the
experimental diets

(: SJ[) SPIU()O SPZ(H)(I SP‘»(I[)O SPJU(}\!

Brown fish 46 15 15 15 15 15
meal

Soybean meal - 40 40 40 40 40
Wheatgluten 5 10 10 10
meal

Fish oil 10 12 12 12 12 12
Cellulose 9 1 1 1 | 1
a-starch 15 10 10 10 10 10
Vi.lamin 5 5 5 5 5 5
mixture*

Mlmcral* 5 7 4 7 7 7
mixture

Phytase

(unit/ke) - - 1000 2000 3000 4000

Proximate composition (%, DM basis)

Crude protein -~ 41.8 399 403 39.8 40.3 403

Crude lipid 143 151 149 15.1 15.1 15.0
Sugar 21.8 249 255 26.0 259 255
Crude ash 112 103 10.1 10.2 9.8 10.0
Phosphorus

g 5
(ke dict) 196 144 150 149 148 137

*Halver (1957) "

HA) Clliz L7, fal k- iR LOEDY 15
3BT L Banginski etal. > o LIk,
Ji, Vo O MEO 72 1P HET 4 Sajjadi and
Carter ' O S LTI, T7abb, ks
JEALL TN LI i k%, T -7l & it A
BT CHERRTRS B L LI A A KT
rL7=1%, 105 COM SN T 24 h szt SH7,
W T AR M LM L 7 s L e AS ) — L
A (1: 1) CIARL T bricfit Lz,
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Table 2. Growth performance in F, fed diets with different levels of fish meal, soybean meal and phytase
supplementation

C Sa0 SP1000 SPag00 SP3000 SP000
Initial weight (g) 75.6£1.5 76.3+0.7 76.2+1.4  76.4+1.7  76.1+1.0  76.3£0.8
Final weight (g) 151.8+6.0 1453+13.6 149.2423 152.144.6 153.4+1.9 152.8+4.2
Survival rate (%) 100.0£0.0  100.0£0.0  96.7+5.8  100.0+0.0 100.0£0.0 100.0+0.0

Feed consumption (g/100 g fish) 178.9+10.0 191.3421.5 189.6£12.0 176.2+5.4 177.249.0 187.5+10.4

SGR (%) 0.6240.05  0.57+0.08  0.60£0.02 0.61£0.02 0.63£0.01  0.62+0.03
FCE (%) 56.043.2 527456  52.943.5 56.8+1.7 56.542.9  53.443.0
PER™ 1.340.1 1.340.1 1.340.1 1.4+0.0 1.430.1 1.340.1

"SGR specific growth rate=100x(In final body weight—In initial body weight)/experimental period (days).
" FCE; feed conversion efficiency=100x[wet weight gain (g)/dry feed intake (g)].
" PER; protein efficiency ratio=(final body weight—initial body weight)/total protein intake (g).

Table 3. Carcass proximate composition and retention efficiency in F, under different treatments

Initial C Sao SP1000 SP2000 SP3000 SP4000

Proximate composition (%)

Moisture 68.843.3  64.1x1.0" 64.3+0.5" 64.3£0.6" 63.7+0.5" 62.8+0.8" 64.5£0.9"

Protein 16.6+£0.2  17.5%0.7 17.6£04 17.6£0.2 17.2+0.1 17.5£0.2  17.6+0.4
Lipid 8.842.2 13.4£1.4" 12.4£0.8" 14320.7° 14.6+0.3" 14.6+1.4" 12.6+1.2"
Ash 5.0£0.2  4.7£0.9 4.6+0.3 4.8+0.4 4.5+0.2 4.7£0.4 4.5+0.3

Phosphorus  0.67+0.0  0.83+0.0  0.76£0.0  0.85£0.0  0.88+0.0  0.86+0.0  0.84+0.0

Retention efficiency (%)*

Protein 24.61.3  24.8423 24516 25.5+0.8 259413  24.7+13
Lipid 70.8+2.8"  57.543.3° 723+4.2% 77.0£2.2" 76.043.5" 58.4+2.8°
Phosphorus 29.4+1.3° 32.642.6° 39.1£2.4" 43.4+1.3" 413+2.0" 41.1£2.0"

*Apparent nutrient or phosphorus retention = 100 x [(final whole body nutrient or phosphorus content

— initial whole body nutrient or phosphorus content)/nutrient intake]

F&TIRFZ I D R, i bk sy 3 5 KOSNT G et 107027253, SPyggg B LY
OMAHLLZ %972 Fe s i % Table 4 (23 L 72, SPug00 P& C XD ELIy 35 JSONFLIG AL X IH) 4
R, RS2 M i, filds JO8 b XL ST,
fitiZ Fig. 2 (Z3L7=, Ht, Hb, it 0L C, S40, SPago0 F3 TN SPyg0 fiil BHZ 6142 bt
LT, CF, HSIL, VSIS 2K 413727
2o J7, VEBAM AT, [ ds JONEIG AR, Sk
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Fig. 1. Phosphorus discharge and phosphorus content in
vertebra of F; fed with experimental diets. Phosphorus
discharge (g P/kg weight gain)=[phosphorus fed
(g)-phosphorus deposited (g)]/weight gain (kg), Apparent
digestibility coefficient (ADC) of nutrients or phosphorus
(%)=100x[1-{(dietary Cr,O;/fecal Cr,Os)x(fecal nutrient
or phosphorus/dietary nutrient or phosphorus)}]. Bars with
different letters are significantly different (P<0.05).
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Table 4. Hematological characteristics, plasma constituents and relative organ weight in F,

under different treatments

C S40 SP1000 SP2000 SP3000 SP4000

Hematological characteristics

Ht (%) 25.7£3.2  26.1£2.5 242429  23.8+1.6  25.7+2.1 27.242.1

Hb (g/dl) 6.1+0.5 6.1+0.5 5.3+1.0 5.440.3 5.6+0.5 5.8+0.8
Hemochemical characteristics

P (mg/dl) 6.7+1.1 7.5+1.3 7.0+£0.8 7.2+1.4 7.3+0.7 7.1£1.0

Ca (mg/dl) 10.8+0.9 10.8+0.9 11.9+1.3 11.7£1.2 11.6+1.7 10.7+0.8

Ca/P 1.6+0.1 1.540.2 1.7+0.1 1.7£0.4 1.6+0.2 1.5+0.2
Relative organ weight to somatic weight

CF 3.6+0.1 3.54+0.2 3.7+0.1 3.7+0.3 3.8+0.2 3.84+0.2

HSI 1.7£0.2 1.6+0.4 1.94+0.3 1.7+0.4 1.8+0.6 2.040.1

VSI 8.6+0.6 7.9+0.8 8.7+0.9 8.7£1.3 8.8+0.9 8.2+1.2

Biswas et al. ' |3, fa KT 24 g ® RSB (2%}
% FM40% + SBM30% B & il kLD £t 7 ¢ & —+
WINEAG X, 2000 units/kg THhHZEZIHBH)
[ZL72, Fi BXO'RSB TSBM Bl A ENZNEH
40 BLV 30%LHe->TNThH, Bl 74—+
WANEEDS 2000 mg/kg fal &L o722 81T,
Kimetal. V' 233K ~_7=1512, Fy 2B 5@

SBM FIHBEA LR 20D EE 2 BD, 12721,
BT 42— BHIEIL SBM IZHHAA, o>
K 5 S EIRD T 4T U B E -, F,
ZNHORLE TG DENCL>TELT 500
YR THD,

—Ji, AU T2 7 1 — P OB R ER
BRI OWTUIARHATHLD, 74—
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Fig. 2. Relative organ weight in F; under different
treatments. Values (mean + SD) in a row sharing
same superscripts are not significantly different
(P>0.05).
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Fig. 3. Apparent digestibility of protein, lipid,
sugar and phosphorus in F; under different
treatments. Values (mean+SD) in a row sharing
same superscripts are not significantly different
(P>0.05).
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